jC14Rec'dPCT/PrO 22 JUL 2005 



SPECIFICATION 
CONSTRUCTION MACHINE 

TECHNICAL FIELD 

The present invention relates to a construction machine in which an 
engine is adapted to be stopped automatically in a non-working state to save 
fuel as well as to reduce emissions and noise. 

BACKGROUND ART 

Conventionally, as a technique of this kind in an excavator and/or a 
crane, the following techniques have become pubhdy known- 

(i) as disclosed in Japanese Patent Laid-Open No. 2001-41069, when a gate 
lever for opening and closing a gateway of a cabin is opened, an engine is to 
be stopped automatically with the determination, based on a signal from a 
switch adapted to operate in accordance with the opening of the gate lever, 
that the operator gets off a machine (i.e. the machine is brought into a 
non-working state); and 

Gi) as disclosed in Japanese Patent Laid Open No. 2000 96627, when a 
lock lever for inoperably locking a hydraulic circuit is operated, the engine is 
to be stopped automatically with the determination that the machine is 
brought into a non-working state. 

However, based only on apparently optimum conditions for stopping 
the operation, that is, the opening of the gate lever in the above- described 
known technique (0, and the operation of the lock lever in the 
above-described known technique (u), the engine is stopped immediately 
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without considering other conditions, and no foUowup for engine restart, etc. 
after the stoppage is provided, which causes the following problems in 
relation to the engine stop- 

(A) stopping the engine while performing, for example, a checking and/or 
repairing operation with an illuniinating lamp on may lead to over discharge 
in the case of using a battery as a power supply; 

(B) even though an operator does not intend to stop his/her work, the 
engine may be stopped unnecessarily; and 

(C) it may take the operator, if not fam i liar with the system, a long time to 
restart the engine after an automatic engine stop. 

Hence, the present invention has been made to provide a 
construction machine capable of avoiding the above-described troubles over 
the automatic engine stop. 

To be more concrete, it is an object of the present invention to prevent 
unnecessary discharge in a machine in which the battery is used as a power 
supply. 

It is another object of the present invention to notify the operator of 
the coming automatic engine stop to avoid unnecessary engine stop when 
possible. 

It is a further object of the present invention to assist operators 
unfamiliar with the system to restart the engine. 

DISCLOSURE OF THE INVENTION 

In order to solve the above- described problems, the present invention 
employs the following configurations. 
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The present invention provides a construction machine comprising 
an illuminating lamp, in which a hydrauhc actuator is driven by discharge 
oil from a hydraulic pump adapted to operate using an engine as a power 
source, the construction machine including access state detecting means for 
detecting an access state of getting-on or getting-off of an operator, and 
control means, the control means being configured to stop the engine 
automatically, when the access state detecting means detects the getting-off 
of the operator, under a condition that the illuminating lamp is turned off. 

The present invention also provides a construction machine in which 
a hydrauhc actuator is driven by discharge oil from a hydrauhc pump 
adapted to operate using an engine as a power source, the construction 
machine including access state detecting means for detecting an access state 
of an operator, and control means, the control means being configured to stop 
the engine automatically when the access state detecting means detects the 
getting-off of the operator, and to notify the operator of the coming engine 
stop before the engine is stopped automatically. 

The present invention further provides a construction machine in 
which a hydrauhc actuator is driven by discharge oil from a hydrauhc pump 
adapted to operate using an engine as a power source, the construction 
machine including access state detecting means for detecting an access state 
of an operator, and control means, the control means being configured to stop 
the engine automatically when the access state detecting means detects the 
gettLng off of the operator, and to provide guidance for restarting the engine 
for an operator when the access state detecting means detects getting-on of 
the operator after the engine is stopped automatically. 
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In addition, the present invention provides a construction machine in 
which a hydraulic actuator is driven by discharge oil from a hydraulic pump 
adapted to operate using an engine as a power source, the construction 
machine including access state detecting means for detecting an access state 
of getting on or getting-off of an operator, and control means, the control 
means being configured to stop the engine automatically when the access 
state detecting means detects the getting off of the operator, and to cut off a 
power supply when the engine is stopped automatically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a control system of a construction machine 
according to a first embodiment of the present invention; 

Fig.2 is a flow chart for an engine stop and power supply cut-off 
control, illustrating an operation according to the first embodiment; 

Fig. 3 is a flow chart for an engine restart and power supply 
connection control, illustrating the operation according to the first 
embodiment; 

Fig.4 is a timing diagram for an engine stop control in the case where 
a gate lever is operated to be in an "open" position before an allowance time 
passes; 

Fig.5 is a timing diagram for an engine stop control in the case where 
the gate lever is operated to be in the "open" position after the allowance 
time has passed; 

Fig.6 is a timing diagram for an engine restart control in the case 
where the gate lever is operated prior to a key switch; 
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Fig. 7 is a timing diagram for an engine restart control in the case 
where the key switch is operated prior to the gate lever; 

Fig.8 is a flow chart for an engine stop and power supply cut-off 
control, illustrating an operation according to a second embodiment of the 
present invention; and 

Fig.9 is a flow chart for an engine stop and power supply cut-off 
control, illustrating an operation according to a third embodiment of the 
present invention. 

. BEST MODE FOR CARRYING OUT THE INVENTION. 
First Embodiment (refer to Figs.l to 7) 

Fig. 1 shows the overall configuration of a control system for engine, 
etc. in a construction machine. 

In Fig.l, reference numeral 1 denotes an engine by which a main 
hydraulic pump 2 and an auxiliary hydraulic pump 3 are driven so that 
discharge oil from the main hydraulic pimip 2 is suppHed to a hydraulic 
actuator circuit 4, while discharge oil from the auxiliary hydraulic pump 3 to 
a remote control valve 5 as operating means. 

The remote control valve 5 has a lever 5a, and remote control 
pressure (pilot pressure) according to an operational direction and an 
operation amount of the lever 5a operates a control valve (not shown) in the 
hydraidic actuator circuit 4 in a switching manner so that an operational 
direction and speed of a hydraulic actuator such as a hydraulic cylinder or a 
hydraulic motor are controlled. 

In a remote control valve primary side pipeline 6 for connecting the 
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auxiliary hydraulic pump 3 auid the remote control valve 5 with each other is 
provided a hydraulic lock valve (solenoid valve) 8 to be controlled by a 
controller 7 as control means, where switching the hydraulic lock valve 8, as 
shown in the figure, fi:oni an opened position "a" to a locked position 'V on 
the right side stops supplying pilot pressure oil to the remote control valve 5. 

Thus, since no remote control pressure is generated even if the 
remote control valve 5 is operated, an operation of the hydraulic actuator 
circuit 4 is to be stopped. 

In the controller 7 are mainly included an engine controller 9 for 
controlling running/stopping and speed or rotational number of the engine 1, 
an operation state detector 12 for detecting whether or not the remote 
control valve 5 is operated G.e. the working state of the remote control valve 
5) based on signals from pressure sensors 10 and 11 provided in the remote 
control valve 5, an access state detector 15 for detecting an access state of the 
operator based on a signal from a gate lever switch 14 adapted to be turned 
on when a gate lever 13 provided at a gateway of a cabin is operated from the 
closed state indicated by the soHd line in the figure to the opened state 
indicated by the broken line (i.e. the operator gets off the machine), an 
annunciation controller 18 for controlling a display device 16 and a speaker 
17 as annunciation means for notifying of the coming engine stop and for 
providing guidance for restarting the engine, a power controller 20 for 
controlling a power switch 19 to be turned on and off , an illuminating lamp 
controller 22 for controlling an illuminating lamp 21, and a hydrauhc lock 
valve controller 23 for controlling the hydraulic lock valve 8 based on a signal 
from the access state detector 15 G.e. for switching the hydrauhc lock valve 8 
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to the locked position 'V when the operator gets off the machine). 

Reference numeral 24 denotes a governor controller for setting the 
running/stopping and the speed of the engine 1 based on a signal from the 
engine controller 9 in the controller 7, reference numeral 25 a key switch for 
starting the engine, reference numeral 26 an engine throttle for setting the 
engine speed, reference numeral 27 an illuminating lamp switch for turning 
the illuminating lamp 21 on-^and off, and reference numeral 28 a selection 
switch for selecting, based on an intention of the operator, whether or not to 
perform an automatic control to be described hereinafter. 

The operation of the construction machine, including control contents 
by the controller 7, will be described with reference to Figs.2 to 7. 
(A) Engine stop control 

Fig.2 shows a flow for an engine stop control, in which the operation 
state detector 12 determines whether or not the remote control valve 5 is 
operated when the control is started (Step Si), and in the case of YES G.e. 
there is any operation), the engine 1 is to be operated at a preset speed using 
a signal from the engine controller 9 to the governor controller 24 based on 
an input from the engine throttle 26 (Step S2). 

Meanwhile, in the case of NO G.e. there is no operation) in Step Si, 
after a preset waiting time Tl has passed (Step S3), the engine is to be 
decelerated down to a standby speed which is preset as a low speed leading 
to engine stop (Step S4). 

Then, a preset allowance time T2 is counted, and after the allowance 
time T2 has passed (in the case of YES in Step S5), it is determined, 
respectively, whether or not the gate lever 13 is in the "open" position in Step 
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S6, whether or not the illuminating lamp 21 is turned on in Step S7, and 
whether or not the selection switch 28 is in an "automatic control" state in 
Step S8, and in the case of YES for all the determinations, a notification of 
the coming engine stop (e.g. "The engine will be stopped automatically") is to 
be given through the display device 16 or the speaker 17 in Step S9. 

It is noted that in the case where the time T2 has not yet passed in 
Step S5, the gate lever is in the "close" position in Step S6, the illuminating 
lamp is turned on in Step S7, or the selection switch is turned off in Step SB, 
the engine is to be kept at the standby speed in Step SlO. 

Then, after an engine stop waiting time T3, which is set as required 
between a notification of the coming engine stop and the actual stopping of 
the engine 1, has passed (in the case of YES in Step Sll), the engine 1 is to 
be stopped automatically (Step S12). 

Further, after the engine stop and after a preset waiting time T4 has 
passed (Step S13), the ppwer supply is to be cut off (Step S14). 

As mentioned above, while performing, for example, a checking 
and/or repairing operation with the illuminating lamp 21 on, the engine 1 is 
not to be stopped even when the other conditions for stopping the engine are 
met, which prevents over discharge of a battery if used as a power supply. 

The above-described operations are also shown in the timing 
diagrams in Figs.4 and 5. 

Fig.4 shows the case where after it has been detected, in Step S 1 in 
Fig.2, that there is no operation, the gate lever 13 is opened (i.e. the operator 
gets off the machine) before the allowance time T2 in Step S5 in Fig.2 passes, 
where after the gate lever 13 is opened, the engine 1 is to be stopped after the 



8 



allowance t±me 2 and the engine stop waiting time T3 have passed. 

On the contrary, Fig.5 shows the case where after it has been 
detected that there is no operation, the gate lever 13 is opened after the 
allowance time T2 has passed, where since the two conditions are not met 
during the allowance time T2, the engine 1 is not to be stopped even after the 
allowance time T2 has passed, and subsequently, when the gate lever 13 is 
opened, the engine 1 is to be stopped only after the engine stop waiting time 
T3 has passed. 

^ As mentioned above, after the remote control valve 5 is brought into 

a non-working state, the engine 1 is to be stopped automatically after the 
allowance time T2 has passed and when the operator gets off the machine 
(i.e. the gate lever 13 in the "open" position), that is, only when it is clear that 
the operator intends to stop his/her work. 

Therefore, if the operator intends to continue his/her work, the 
engine 1 is not to be stopped even when the work is stopped while, for 
example, the operator gives work instructions and/or signs or confirms work 
contents outward from inside the cabin. The engine 1 is also not to be 
stopped even when the operator gets off the machine temporarily to have a 
wash or make a configuration for a short time, under the condition that the 
operator is to get on the machine again during the allowance time T2. 

Thus, there is no possibiUty that the engine 1 may be stopped despite 
the intention of the operator, which allows a burden of restarting the engine 
1 after each stop to be removed. 

In addition, thus providing the allowance time T2 aUows the operator 
to get around to selecting intention whether to continue or stop his/her work. 
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There can further be obtained the following effects, 

(i) Since the engine 1 is operated at a lower speed (standby speed) 
during the allowance time T2 as shown ia Figs.2 and 4, it is possible to 
reduce the waste of engine fuel. 

Gi) Since before the engine 1 is stopped automatically, the operator is 
notified of the coming engine stop, the operator intending to get off the 
machine is allowed to finally select whether to stop or continue the engine 
(work), which allows unnecessary engine stop to be avoided. 

(ui) Since the power supply is cut off automatically when the engiiie 
is stopped, it is also possible to stop the electrical system to ensure safety, 
and to prevent xmnecessary discharge when using a battery as a power 
supply. 

In addition, siuce the power supply is to be cut off after affixed 
waiting time T4 has passed since the engine is stopped, it is possible to 
ensure electrical treatments that should be performed when the engine is 
stopped (e.g. memory processing in a machine with a computer mounted 
thereon). 

(B) Engine restart control 

Fig. 3 shows a flow for an engine restart control, in which it is first 
determined whether or not the key switch 25 is in the ON position in Step 
S15. 

If the engine 1 is stopped automatically through the above-described 
engine stop control, the key switch 25 is in the ON position, but then may be 
left continuously in the ON position or may be turned off by the operator and 
a key is to be removed. 
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Hence, in the case of YES in Step Sl5 after the engine is stopped, it is 
determined whether the gate lever 13 is in the "open" or "close" position in 
Step Sl6. In the case of "close", guidance for restarting the engine (e.g. 
literal notation or audio guidance of "Turn the key switch to restart the 
engine") is to be provided for the operator through the display device 16 or 
the speaker 17 in Step S17 with the determination that the operator gets on 
the machine. s 

Next, after the power supply is recovered in Step S18, it is 
determined whether or not the key switch 25 is turned to start in Step S19, 
and in the case of YES, the engine 1 is to be restarted (Step S20). 

Meanwhile, in the case of NO in Step S15, that is, it is determined 
that the key switch 25 is not in the ON position, guidance for restarting the 
engine is to be provided in Step S21 as is the case in Step S17. Then it is 
determined, in Step S22, whether or not the key switch 25 is once turned off 
in accordance with the guidance, and in the case of YES (i.e. being turned ofOy 
the flag A=l, which indicates that the key switch 25 is once turned off, is 
stored in Step S23, and then the procesising flow returns to Step S15. 

It is noted that in the case of NO (i.e. the key switch 25 is not turned 
ofO in Step S22, the processing flow also returns to Step Sl5 to repeat Steps 
S21 and S22. 

Further, in the case of the gate lever being in the "open" position in 
Step S16, it is determined, in Step S24, whether or not the flag A is equal to 1, 
that is, the key switch 25 is once turned off. In the case of YES, the power 
supply is to be connected (Step S18) with the determination that the operator 
performs a restart operation with the gate lever 13 opened, which allows the 
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engine to be restarted (Step S20). 

On the contrary, in the case of NO in Step S24, the processing flow 
returns to Step S15 with the determination that the operator does not 
operate the key switch. 

Meanwhile, in the case of NO (i.e. the key switch 25 is not turned to 
start) in Step Sl9, it is determined whether or not the key switch 25 is in the 
s OFF position in Step S25, and in the case of NO, the processing flow returns 

to Step S19 to wait until the key switch is turned to start, while in the case of 
YES, the processing flow returns to Step Sl5 to wait untQ the key switch is 
operated to be in the ON position. 

Fig.6 is a timing diagram for an engine restart control in the case 
where the gate lever 13 is operated to be in the "close'' position prior to the 
key switch 25, in which when the gate lever 13 is operated to be in the "dose" 
position, the power supply is to be recovered, and when the key switch 25 is 
turned to start, the engine 1 is to be operated. 

Meanwhile, Fig. 7 is a timing diagram for an engine restart control in 
the case where the key switch 25 is operated before the gate lever 13 is 
operated to be in the "close" position (i.e. an operator gets on the machine 
and then performs a restart operation before he/she operates the gate lever 
13 to be in the "close" position), in which when the key switch 25 is operated 
from the ON to OFF position or is turned to start as mentioned above, 
guidance for restaiiing the engine is to be provided, and when the key switch 
25 is operated from the OFF to ON position, the power supply is to be 
recovered, and further when the key switch 25 is turned to start from the ON 
position, the engine 1 is to be restarted. 
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As meiitioned above, in order to allow the power supply to be 
recovered after the engine is stopped, it is only required that the operator 
gets on the machine (Steps S16 to S18), which requires no burdensome 
procedure for recovering the power supply to be followed, resulting in a 
reduction in the operational burden of the operator. 

Further, the power supply is also to be recovered on the confirmation, 
based on the flow from Step Sl5 through Steps S21 to S23 to again> Step S15 
whereby the key switch 25 is turned from the ON position back to the OFF 
position, and then to the ON position again, that the operator intends to 
restart the engine, whereby there is no possibility that the power supply may 
be recovered unnecessarily. 

MeanwhQe, guidance for restarting the engine is to be provided for 
an operator in each of the following cases- 

(a) the operator gets on the machine (in the case of "close" in Step S16); 
and 

(b) the key switch 25 is operated from the ON position to another position 
(in the case of NO in Step S15), 

whereby the operator, even if unfamiliar with the system, can operate the 
machine without question, which allows the engine 1 to be restarted qviickly 
and smoothly. 

Second and Third Embodiments (refer to Figs.8 and 9) 

Although the first embodiment is configured in such a manner that 
after the allowance time T2 has passed since the valve is brought into a 
non-working state and when the gate lever 13 is operated to be in the "open" 
position, the engine 1 is to be stopped automatically and the power supply is 
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to be cut off, the second embodiment is configured in such a manner, as 
shown in Fig.8, that the engine 1 is to be stopped automatically under the 
only condition that the gate lever 13 is operated to be in the "open" position 
(Steps SlOl and S102), and that after the waiting time T4 has passed (Step 
S103), the power supply is to be cut off (Step S104). 

The third embodiment shown in Fig.9 is also configured in such a 
manner that it is determined whether there is no operation in Step S201 (in 
the case where there is any operation, the processing flow goes to Step S202), 
and in the case where there is no operation, after the waiting time Tl has 
passed, the engine is to be decelerated down to a standby speed (Steps S203 
and S204), and further after the allowance time T2 has passed in Step S205 
(before the time passes, the processing flow goes to Step S207), a notification 
of the coming engine stop is to be given (Step S206) and then the engine 1 is 
to be stopped automatically (Step S208), and subsequently, after the waiting 
time T4 has passed, the power supply is to be cut off (Step S211). 

Further, in the second and third embodiments, since the power 
supply is cut off when the engine is stopped, there can also be obtained the 
effects, as is the case in the first embodiment, that it is possible to prevent 
over discharge of a battery if used as a power supply in a machine, and that 
it is also possible to stop the electrical system to ensure safety. 
Other Embodiments 

(l) It may be configured in such a manner that the allowance time T2 
for the engine stop can be lengthened or shortened for each machine in 
accordance with operator's preference, working environment, etc. 

It may also be configured in such a manner that the engine is not 
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decelerated down to the standby speed, but is kept at the preset speed during 
the allowance time T2. 

(2) Although the foregoing embodiments are configured in such a 
manner that the engine 1 is not to be stopped automatically while the 
illuminating lamp 21 on, it may be configured in such a manner that the 
engine 1 is to be stopped automatically while the illuminating lamp on. 

It may also be configured in such a manner that it is possible to 
arbitrarily select between the two patterns (the engine is to be stopped/not to 
be stopped while the illuminating lamp on) by means of a selector switch. 

(3) It may be configured in such a manner that the access state 
detecting means employs a system in which an access of an operator is 
detected directly by means of a weight sensor, a light sensor, etc., instead of 
the above-described system in which the access of an operator is detected 
indirectly through the opening and closing operation of the gate lever 13. 

(4) It may be configured in such a manner that the operation state 
detecting means employs a system in which a pressure switch, a limit switch, 
a micro switch, or an optoelectronic switch, etc. adapted to operate when the 
remote control valve 5 is operated by an operator is used, instead of the 
above-described system in which the remote control pressure of the remote 
control valve 5 is detected. 

INDUSTRIAL APPLICABILITY 

As described heretofore, in accordance with the present invention, 
although the engine is stopped automatically under the basic condition that 
the operator gets off the machine, adding conditions to the automatic engine 
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stop, giving a notification of the coming engine stop, cutting off and 
connecting the power supply, respectively, when the engine is stopped and 
restarted, or assisting the restarting of the engine once stopped allows 
troubles accompanied with engine stop to be avoided. 

That is, even if the operator may get off the machine, the engine is 
not to be stopped automatically while the illuminating lamp on, which allows 
over discharge of a battery if used as a power supply to be prevented. 

Further, since before the engine is stopped automatically, the 
' operator is notified of the coming engine stop, the operator intending to get 
, >: off the machine is allowed to become aware of the coming engine stop and 
finally to select whether to stop or continue the work, which allows 
V unnecessary engine stop to be avoided when possible. 

Further, after the engine is stopped automatically, when an operator 
gets on the machine again, or when the operation of the key switch for 
restarting the engine (i.e. the operation in which the key switch in the ON 
position is turned once back to the OFF position, and then turned to the 
START position through the ON position, or the key switch is turned from 
the ON position directly to the START position) is performed, guidance for 
restarting the engine is to be provided with the determination that the 
operator intends to restart the engine, whereby the operator, even if 
unfamiliar with the system, can operate the machine without question, 
which allows the engine to be restarted smoothly. 

Meanwhile, since the power supply is cut off automatically when the 
engine is stopped, it is possible to prevent unnecessary discharge in a 
construction machine in which a battery is used as a power supply. 
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In the case above, since the power supply is to be cut off after a 
constant time has passed since the engine is stopped, it is possible to ensure 
electrical treatments that should be performed when the engine is stopped 
(e.g. memory processing in a machine with a computer mounted thereon). 

In addition, in order to allow the power supply to be recovered after 
the engine is stopped, it is only reqxiired that an operator gets on the 
machine, or the power supply is to be recovered on the confirmation, based 
on the flow, as mentioned above, in which the key switch is turned from the 
ON position back to the OFF position, and then to the ON position again, 
that the operator intends to restart the engine, which requires no 
burdensome procedure for recovering the power supply to be followed, 
resulting in a reduction in an operational burden of the operator and in no 
possibihty that the power supply may be recovered unnecessarily. 

Further, after the operating means has been brought into a 
non-working state, the engine is to be stopped automatically after the 
allowance time has passed and when the operator gets off the machine, that 
is, only when the operator does not intend to continue his/her work, whereby 
the engine is not to be stopped even when the work is stopped while, for 
example, the operator gives work instructions or confirms work contents 
outward from inside the cabin, and even when the operator gets off the 
machine temporarily to have a wash or make an configuration for a short 
time, under the condition that the operator is to get on the machine again 
during the allowance time. 

Therefore, there is no fear that the engine may be stopped despite the 
intention of the operator, which allows the burden of restarting the engine 
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after each stop to be removed. 

In the case above, since the engine is operated at a lower speed 
(standby speed) during the allowance time, it is possible to reduce the waste 
of engine fuel. 
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